Novel binding site for Src homology 2-containing protein-tyrosine phosphatase-1 in CD22 activated by B lymphocyte stimulation with antigen.
CD22, a B lymphocyte membrane glycoprotein, contains immunoreceptor tyrosine-based inhibition motifs (ITIMs) in the cytoplasmic region and recruits Src homology 2-containing protein-tyrosine phosphatase-1 (SHP-1) to the phosphorylated ITIMs upon ligation of B lymphocyte antigen receptor (BCR), thereby negatively regulating BCR signaling. Among the three previously identified ITIMs, both ITIMs containing tyrosine residues at position 843 (Tyr(843)) and 863 (Tyr(863)), respectively, are shown to be required for CD22 to recruit SHP-1 and regulate BCR signaling upon BCR ligation by anti-Ig antibody (Ab), indicating that CD22 has the SHP-1-binding domain at the region containing Tyr(843) and Tyr(863). Here we address the requirement of CD22 for SHP-1 recruitment and BCR regulation upon BCR ligation by antigen, which induces much stronger CD22 phosphorylation than anti-Ig Ab does. We demonstrate that the CD22 mutant in which both Tyr(843) and Tyr(863) are replaced by phenylalanine (CD22F5/6) recruits SHP-1 and regulates BCR signaling upon stimulation with antigen but not anti-Ig Ab. This result strongly suggests that CD22 contains another SHP-1 binding domain that is specifically activated upon stimulation with antigen. Both of the flanking sequences of Tyr(783) and Tyr(817) fit the consensus sequence of ITIM, and the CD22F5/6 mutant requires these tyrosine residues for SHP-1 binding and BCR regulation. Thus, these ITIMs constitute a novel conditional SHP-1-binding site of CD22 that is activated upon BCR ligation by antigen but not by anti-Ig Ab.